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REPLY  TO 
ATTENTION  OF: 

NEDED 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02254 


AUG  0  G  1981 


Honorable  Richard  A.  Snelllng 
Governor  of  the  State  of  Vermont 
State  Capitol 
Montpelier,  VT  05602 


Dear  Governor  Snelllng: 

Inclosed  Is  a  copy  of  the  Kent  Pond  Dam  (VT-00071)  Phase  I  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Management  and  to  the  owner,  Department  of  Fish  and  Game,  Agency 
of  Environmental  Conservation,  Montpelier,  VT.  Copies  will  be 
available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Management  for 
your  cooperation  in  this  program. 
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BRIEF  ASSESSMENT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00071 
KENT  POND  DAM 
SHERBURNE 

RUTLAND  COUNTY,  VERMONT 
KENT  BROOK 
AUGUST  6,  1980 


The  dam,  constructed  in  1965,  is  an  carthfill  embankment  approximately 
1,450  feet  long  and  26.5  feet  in  height.  The  upstream  and  downstream  slopes 
are  inclined  at  3  horizontal  to  1  vertical.  The  dam  contains  no  drainage 
blankets  or  toe  drains.  The  outlet  structure  is  a  reinforced  concrete  box  10 
feet  square  in  plan  by  22.5  feet  deep.  The  upstream  end  is  fitted  with 
stoplogs  to  a  depth  of  6  feet  below  the  top  of  the  structure.  The  outlet  pipe 
is  a  36- inch  reinforced  concrete  pipe;  the  pond  drain  is  a  12- inch  valved  cast 
iron  pipe.  The  remote  reinforced  concrete  emergency  overflow  spillway  is 
approximately  80  feet  long  with  a  crest  elevation  1  foot  above  the  normal 
crest  of  the  service  spillway  stoplogs. 

The  dam  impounds  Kent  Pond  and  the  discharge  flows  in  a  northeasterly 
direction  approximately  4,800  feet  to  its  confluence  with  the  Ottauquechee 
River.  The  pond  is  2,800  feet  in  length  with  a  surface  area  of  102  acres. 
Storage  capacity  at  the  top  of  the  dam  elevation  is  1,160  acre-ft. 

Based  upon  the  visual  inspection  and  the  review  of  available  data 
regarding  this  facility,  the  dam  is  considered  to  be  in  FAIR  condition.  No 
evidence  of  structural  instability  was  observed,  but  three  possible  seepage 
areas  were  noted,  the  source  of  which  could  hot  be  determined  because  of 
recent  heavy  rains. 

In  accordance  with  the  Corps  of  Engineers  Guidelines  and  the  size 
(INTERMEDIATE)  and  hazard  (SIGNIFICANT)  classification  of  the  dam,  the  Test 
Flood  selected  wa s  equivalent  to  one-half  the  Probable  Maximum  Flood  (PMF). 
Peak  Inflow  to  Kent  Pond  is  4,200  cfs;  routed  peak  outflow  from  the  dam  and 
remote  emergency  spillway  is  2,900  cfs  with  the  water  elevation  0.2  feet  above 
the  dam  crest.  Total  spillway  and  outlet  capacity  is  2,800  cfs,  which  is 
equivalent  to  97%  of  the  routed  Test  Flood  outflow. 


It  is  recommended  that  the  owner  engage  a  qualified,  registered 
engineer  to  inspect  the  dam  during  dry  weather  to  assess  the  significance  of 
the  wet  areas  observed  downstream  of  the  dam.  This,  and  the  remedial  measures 
which  are  discussed  in  Section  7,  should  be  instituted  within  one  year  of  the 
owner's  receipt  of  this  report. 


Stephen  D.  Murray",  9.J/S 
Project  Manager^ 

James  U.  Sewall  Company 


This  Phase  I  Inspection  Report  on  Kent  Pond  Dam  (VT-00071) 

has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 

opinion,  the  reported  findings,  conclusions,  and  recommendations  are 


consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNET  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


ASAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRIAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031**.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the.  struc¬ 
ture. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spill¬ 
way  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  re¬ 
gion  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the  pro¬ 
ject  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES 


a.  General  -  No  operating  procedure,  as  such,  is  knov.n  to  exist. 

b.  Warning  System  -  No  warning  system  is  known  to  exist. 

4.2  MAINTENANCE  PROCEDURES 


a.  General  -  The  dam  receives  no  regular  maintenance. 

b.  Operating  Facilities  -  The  stoplogs  on  the  control  structure  are 
replaced  as  they  deteriorate.  The  existing  stoplogs  appear  to  be  in  good 
condition. 

4.3  EVALUATION 


The  operation  and  maintenance  procedures  at  this  dam  are  minimal  but  do 
not  appear  to  have  resulted  in  any  difficulties.  Nevertheless,  a  formal 
program  of  operation  and  maintenance  procedures  should  be  developed,  including 
documentation  to  provide  complete  records  tor  future  reference.  In  addition, 
a  formal  warning  system  for  the  primary  impact  area  should  be  developed  and 
established. 


d.  Reservoir  Area  -  There  are  no  indications  of  instability  along  the 
banks  of  the  reservoir  in  the  vicinity  of  the  dam. 

e.  Downstream  Channel  -  There  are  two  downstream  channels,  one  downstream 
from  the  outlet  pipe  frem  the  control  structure,  and  one  ciownstream  from  the 
emergency  spillway.  The  two  downstream  channels  are  referred  to  as  the  outlet 
channel  and  the  spillway  channel,  respectively,  in  the  following  sections. 

The  floor  of  the  outlet  channel  is  covered  with  cobbles  and  Loulders  as 
shown  in  photo  14.  The  channel  is  unobstructed  to  about  3b  ft.  downstream 
from  the  outlet  pipe.  Downstream  from  this  point  small  trees  overhang  the 

channel . 


The  spillway  channel  is  lined  with  riprap  consisting  of  boulders  and 
pieces  of  blasted  rock  as  stiown  in  Photo  15.  From  the  downstream  end  of  the 
concrete  spillway  to  60  feet  downstream  of  this  point  the  riprap  stones  are 
concreted  together.  There  has  been  displacement  and  settlement  of  some  rocks 
of  the  riprap.  This  movement  is  not  considered  to  pose  a  problem  at  this 
time,  but  the  area  should  be  inspected  pcrodically  and  following  major  storm 
events.  Fallen  trees  and  other  debris  were  observed  at  the  end  of  the 
spillway  channel. 

About  3,000  feet  downstream  from  the  dam  is  a  light  duty  roadway 
bridge  as  shown  in  Photo  16.  Between  this  bridge  and  the  house  shown 
in  Photo  17,  the  brook  channel  becomes  increasingly  steep,  leveling  abruptly 
at  the  Ottauquechee  River  flood  plain  immediately  downstream  of  the  above 
house.  Kent  Brook  enters  the  Ottauquechee  River  about  4,800  feet  downstream 
from  the  dam.  The  Ottauquechee  valley  at  this  location  is  relatively  flat, 
overgrown  with  bushes  and  shrubs,  about  900  feet  wide  and  nearly  devoid  of 
habitable  structures.  The  river  is  little  more  than  a  brook  at  this  location. 
Within  12,000  feet  downstream  of  the  confluence,  three  roadway  bridges  cross 
the  Ottauquechee  River. 

3.2  EVALUATION 


On  the  basis  of  the  results  of  the  visual  inspection,  Kent  Pond  Dam  is 
judged  to  be  in  fair  condition. 

If  the  small  trees  and  bushes  on  the  upstream  slope  are  allowed  to  con¬ 
tinue  to  grow,  the  resulting  root  systems  could  create  seepage  paths  which 
could  lead  to  internal  erosion  of  the  dam. 

The  trees  overhanging  the  outlet  channel  and  the  debris  at  the 
downstream  end  of  the  spillway  channel  could  restrict  the  flow  of  water 
discharged  into  the  channels. 

A  significant  amount  of  rain  fell  at  the  dam  site  about  12  hours  prior 
to  the  inspection.  It  was  therefore  not  possible  to  determine  if  the  wet 
areas  observed  downstream  of  the  downstream  toe  of  the  dam  were  mainly  the 
result  of  the  rain  or  the  result  of  seepage  beneath  the  dam.  The  dam  should 
be  inspected  by  qualified  engineers  during  dry  weather  in  order  to  determine 
the  presence  of  seepage  conditions  that  could  affect  the  stability  of  the  dam. 
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1.  At  the  contact  of  the  downstream  toe  with  the  left  abutment  to 
about  150  feet  right  of  the  contact.  Photo  6.  The  wet  area  extends 
from  the  downstream  toe  of  the  dam  to  about  150  feet  downstream  of 
the  downstream  edge  of  the  crest. 

2.  At  about  Sta.  7+00  to  about  Sta.  8+00,  Photo  7.  The  wet  area 
extends  from  about  80  feet  downstream  from  the  downstream  edge  of 
the  crest  to  about  120  to  150  feet  downstream  from  the  downstream 
edge  of  the  crest. 

3.  At  about  Sta.  9+00  to  about  Sta.  10+00,  Photo  8.  The  wet  area 
extends  from  about  100  feet  downstream  from  the  downstream  edge  of 
the  crest  to  about  140  feet  downstream  from  the  downstream  edge  of 
the  crest. 

c.  Appurtenant  Structures 
Emergency  Spillway 

A  concrete  emergency  spillway  is  located  at  the  north  end  of  the  reser¬ 
voir,  about  2000  feet  north  of  the  east  end  of  the  dam.  Photo  9.  Any  flow 
over  the  emergency  spillway  bypasses  Kent  Brook  and  flows  north  and  east  down 
a  separate  natural  drainageway  and  intermittent  stream  which  enters  the 
Ottauquechee  River  about  3500  feet  upstream  of  where  Kent  Brook  joins  the 
river. 


The  floor  of  the  inlet  channel  to  the  spillway  is  covered  with  riprap. 

A  concrete  weir  wall  forms  the  80-foot  long  crest  of  the  spillway,  as  shown  in 
Photo  10.  There  is  a  concrete  slab  100  feet  long  forming  the  floor  of  the 
spillway,  with  concrete  training  walls  on  each  side.  The  channel  below  the 
emergency  spillway  is  rock  riprap  lined  which  for  the  first  60  feet  has 
concrete  mortar  placed  between  the  boulders.  The  sides  of  the  emergency 
spillway  channel  are  vegetated  with  grass  and  weeds.  The  natural  slope  above 
the  channel  is  tree  covered.  The  joints  in  the  invert  and  sidewalls  of  the 
emergency  spillway  show  no  sign  of  difficulty.  There  are  a  few  hairline  ver¬ 
tical  cracks  in  the  vertical  sidewalls  from  which  there  is  a  small  amount  of 
efflorescence  but  no  indication  of  structural  difficulty  as  shown  in  Photo  11. 


Outlet  Structure 


The  control  structure  is  located  on  the  upstream  slope  at  about  Sta. 
4+30,  Photo  12,  and  consists  of  a  vertical  concrete  inlet  shaft  which  leads  to 
a  36- inch  diameter  outlet  pipe.  The  rectangular  shaft  admits  water  on  three 
sides.  The  side  away  from  the  dam  is  provided  with  stoplogs.  The  right  and 
left  sides  have  weirs  to  admit  water.  All  visible  concrete  appears  in  good 
condition. 

A  gate  valve  and  valve  handle  for  the  12-inch  pond  drain  are  provided 
on  the  far  side  of  this  structure.  The  gate  valve  is  reported  to  be  operable. 
Access  to  the  valve  handle  is  along  a  ll/£  incli  galvanized  pipe  as  seen  in  Photo 
13,  providing  an  insecure  means  of  access,  particularly  during  times  of  high 
water  or  freezing  weather. 
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SECTION  3  -  VISUAL  INSPECTION 
3.1  FINDINGS 


a.  General 


At  the  time  of  inspection  on  August  6,  1980,  the  water  level  in  Kent 
Pond,  impounded  by  the  dam,  was  1  inch  over  the  top  of  the  stoplogs.  The 
weather  was  warm,  humid  and  overcast.  The  general  condition  of  the  dam  is  fair. 

b.  Dam  -  The  dam  is  an  earth  embankment  with  approximately  3  horizontal 
to  1  vertical  upstream  and  downstream  slopes.  Existing  design  drawings  indi¬ 
cate  the  dam  contains  a  reinforced  concrete  core  wall  along  the  centerline  of 
the  dam  from  about  Sta.  2+00  to  about  Sta.  7+75.  (The  referenced  station  num¬ 
bers  were  obtained  from  Haley  and  Ward,  Drawing  No.  2  -  "Kent  Pond  Dam  - 
General  Plan  of  Proposed  Dam",  dated  March  14,  1962).  The  plans  indicate  that 
the  sections  of  the  dam  to  the  left  and  right  of  the  concrete  core  wall  sec¬ 
tion  contain  an  impervious  core  along  the  centerline  of  the  dam. 

The  dam  is  located  at  the  southeast  end  of  the  reservoir.  A  reinforced 
concrete  emergency  spillway  is  located  at  the  north  end  of  the  reservoir. 

Upstream  Slope 

The  upstream  slope  was  covered  with  rip- rap  full  length  to  about  eleva¬ 
tion  1603  on  the  date  of  inspection,  as  shown  in  Photo  1.  Above  this  level, 
the  slope  is  grass-covered.  Some  bushes  and  small  trees  were  observed  on  the 
upstream  slope.  There  is  a  small  quantity  of  accumulated  debris  along  the 
shore.  No  animal  burrows  were  noted. 

Crest 

The  crest  of  the  dam  is  about  20  feet  wide  with  a  16-foot  wide  asphalt- 
paved  roadway  as  shown  in  Photo  2.  The  remaining  4  feet  of  the  crest  is 
grass-covered.  No  erosion  from  storm  runoff  was  noted. 

Downstream  Slope 

The  downstream  slope  is  grass-covered  as  shown  in  Photo  3.  The  slope 
is  separated  into  two  sections  by  a  knob  of  natural  ground  located  at  about 
Sta.  5+80.  No  animal  burrows  were  noted. 

The  36-inch  diameter  control  structure  outlet  pipe  passes  from  the 
control  structure  through  the  dam  and  exits  at  the  downstream  toe  of  the  dam 
at  about  Sta.  4+30,  Photo  4.  As  shown  in  Photo  5,  a  small  rust-colored 
seepage  area  was  observed  adjacent  to  the  left  side  of  the  outlet  structure. 

This  seepage  did  not  appear  to  be  the  result  of  rain.  The  seepage  was  minor 
and  of  an  undetermined  quantity. 

Wet,  soggy  areas  with  standing  water  and  wetland  flora  were  observed 
downstream  of  the  downstream  toe  of  the  dam  at  the  following  locations: 
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SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN 


a.  Available  Data  -  Available  data  consists  of  three  sheets  by  Haley 
and  Ward  Engineers,  Boston,  Massachusetts;  Sheet  2  of  10  -  General  Plan  of 
Proposed  Dam,  March  14,  1962;  Sheet  6  of  10  -  Plan  of  Spillway  and  Sections 
of  Embankment,  May  1962;  and  Sheet  7  of  10  -  Control  Structure,  March  14, 

1962.  Also  available  was  a  sheet  by  DuBois  and  King,  Randolph,  Vermont;  Sheet 
2  of  5  -  Emergency  Spillway,  September  1973. 

b.  Design  Features  -  The  drawings,  computations  and  inspection  reports 
indicate  the  design  features  stated  in  Section  1. 


c.  Design  Data  -  Design  data  consists  of  information  on  the  drawings  by 
Haley  and  Ward  and  on  the  drawing  by  DuBois  and  King. 

2.2  CONSTRUCTION 


a.  Available  Data  -  Information  as  contained  in  any  plans,  drawings,  or 
specifications  previously  listed  in  "Design  Data"  or  Appendix  B. 

b.  Construction  Considerations  -  No  construction  data  was  available 
for  review.  The  dam  is  reported  to  have  been  built  in  1965. 

2.3  OPERATION 


Pond  level  readings  are  not  taken  on  any  regular  schedule.  It  is  reported 
that  the  operating  procedure  consists  of  annual  winter  drawdowns  by  removal  of 
some  of  the  stoplogs. 

2.4  EVALUATION 

a.  Availability  -  Existing  data  was  provided  by  the  State  of  Vermont 
Agency  of  Environmental  Conservation,  (the  owner). 

b.  Adequacy  -  Detailed  hydrologic/hydraulic  data  were  not  available. 
Design  data  and  field  measurements  were  utilized  in  conjunction  with  New 
England  Division  -  Army  Corps  of  Engineers  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges"  to  perform  the  computations  of  outflow 
capacity. 

The  detailed  engineering  data  required  to  perform  an  in-depth  stability 
analysis  of  the  dam  was  not  available.  The  final  assessment  of  the  dam, 
therefore,  must  be  based  primarily  on  visual  inspection,  performance  history, 
and  spillway  capacity  computations. 

c.  Validity  -  A  comparison  of  records,  data,  and  visual  observations 
reveals  no  significant  discrepancies,  other  than  those  noted  above,  between 
design  and  as-built  dimensions. 
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6.  Downstream  channel: 

Original 

Rip-rap  channel 

streambed 

to  streambed 

7.  General: 

Requlatinq  Outlets 

N/A 

N/A 

1.  Invert: 

1581.0 

2.  Size: 

12“  diameter 

3.  Description: 

C.I.  low  level 
drain 

4.  Control  mechanism 

Manually  operated 
gate  valve 

5.  Other: 


N/A 


Reservoir  Surface 


1. 

Normal  pool : 

2. 

Flood  control  pool: 

3. 

Spillway  crest: 

4. 

Test  flood  pool: 

5. 

Top  of  dam: 

Oam 

1. 

Type: 

2. 

Length: 

3. 

Height: 

4. 

Top  Width : 

5. 

Side  Slopes: 

6. 

Zoning: 

7. 

Impervious  Core: 

8. 

Cutoff: 

9. 

Grout  Curtain: 

10. 

Other : 

Diversion  and  Regulating 

Tunnel 

Spillway 

Service 

1. 

Type: 

Stoplogs 

2. 

Length  of  weir: 

6  feet 

3. 

Crest  el. 

1601.0 

(tpp  of  stoplogs) 

4. 

Gates: 

N/A 

5. 

Upstream  channel : 

N/A 

102  acres 
N/A 

102+  acres 
102+  acres 
102+  acres 


Homogeneous 

earthfill 

1,450  ft 

26.5  ft 

20  ft 

3H  to  IV 

N/A 

2  sections,  one 
reinforced  concrete, 
one  clay 

to  ledge 

N/A 

N/A 


N/A 

Earthen 


8.  Total  project  discharge  at 

top  of  dam  el.  1606.5  : 

9.  Total  project  discharge  at 

test  flood  el.  1606.7  : 

Elevation  (Feet,  assumed  datum) 

Elevation  1601  assumed  datum  is  between 
elevations  1536  and  1541  feet  NGVD. 

1.  Streambed  at  toe  of  dam: 

2.  Bottom  of  cutoff: 

3.  Maximum  tail water: 

4.  Recreation  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest  {Ungated): 

7.  Design  surcharge  (original  design): 

8.  Top  of  dam: 

9.  Test  flood  surcharge: 

Reservoir 

1.  Length  of  normal  pool: 

2.  Length  of  flood  control  pool: 

3.  Length  of  spillway  crest  pool: 

4.  Length  of  pool  at  top  of  dam: 

5.  Length  of  test  flood  pool: 

Storage 


1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam: 

5.  Test  flood  pool: 


2,840  cfs 
2,930  cfs 

1580 

varies 

N/A 

1601.0  + 

N/A 

1601.0 

unknown 

1606.5 

1606.7 

2,800+  ft 
N/A 

2,800+  ft 
2,800+  ft 
2,800+  ft 

600  acre- ft 
N/A 

600  acre- ft 
1,160  acre- ft 
1,180  acre- ft 


g.  Purpose  of  Dam  -  Recreation 


h.  Design  and  Construction  History  -  The  following  information  is 
believed  to  be  accurate  based  upon  plans. and  correspondence  available  and  from 
conversations  with  persons  familiar  with  the  history  of  the  dam.  The  dam  was 
designed  in  1962  by  Haley  and  Ward  Engineers,  Boston,  Massachusetts,  for  the 
State  of  Vermont  Fish  and  Came  Service.  A  public  hearing,  as  required  by  the 
state,  was  held  April  8,  1961,  and  continued  to  April  26,  1962,  after  which  a 
Hearing  Order  was  issued  July  12,  1962.  Construction  was  completed  in  1965. 

No  unusual  construction  problems  or  conditions  are  known  to  have  been  encoun¬ 
tered. 

i.  Normal  Operational  Procedures  -  It  is  reported  that  the  pond  level  is 
drawn  down  up  to  a  maximum  of  four  feet  during  the  winter  months  by  removal  of 
some  of  the  stoplogs.  Other  than  this,  no  operational  procedures  exist  other 
than  occasional  checking. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  3.64  square  miles  of  steep,  undeveloped  terrain 

which  is  virtually  100%  wooded. 

b.  Discharge  at  Dam  Site  -  Discharge  is  from  over  the  outlet  structure 
and  through  the  36-inch  outlet  conduit.  Additional  discharge  is  from  a  remote 
emergency  spillway  at  higher  flows.  Elevations  are  in  feet  referenced  to  an 
assumed  datum  as  shown  on  the  design  drawings.  Normal  pool  elevation  1601 
feet  assumed  datum  is  between  elevations  1536  and  1541  feet  NGVD. 


1.  Outlet  Works  (conduits): 

One  36"  reinforced  concrete  pipe  200  cfs 

at  invert  elevation  1580.5 

2.  Maximum  known  flood  at  dam  site: 

June  30,  1973.  Magnitude  unknown.  N/A 

3.  Ungated  spillway  capacity  at 

top  of  dam  el.  1606.5  :  2,640  cfs 

4.  Ungated  spillway  capacity  at 

test  flood  el.  1606.7  :  2,810  cfs 

5.  Gated  spillway  capacity  at 

normal  pool  el.  1601.0  :  N/A 

6.  Gated  spillway  capacity  at  test 

flood  el.  1606.7  :  N/A 

7.  Total  spillway  capacity  at 

test  flood  el.  1606.7  :  2,810  cfs 


1-3 


.  T 

* _ fc 


r.'r-VA.,-  ■ 


T 


T 


four  sides  under  surcharge  conditions.  A  12-inch  gated  pond  drain,  controlled 
by  a  MT"  handle  at  the  operating  level,  enters  the  box  at  elevation  1581.  The 
outlet  pipe  is  36-inch  diameter  reinforced  concrete,  installed  at  a  slope  of 
.005,  with  its  upstream  invert  matching  the  bottom  of  the  box. 

An  80- foot  long  remote  reinforced  concrete  emergency  overflow  spillway 
exists  on  the  north  end  of  the  pond.  Any  flow  over  the  emergency  spillway 
bypasses  Kent  Brook  and  flows  down  a  separate  natural  drainageway  and  inter¬ 
mittent  stream  which  enters  the  Ottauquechee  River  about  3,500  feet  upstream 
of  where  Kent  Brook  joins  the  river. 

Elevations  are  in  feet  referenced  to  an  assumed  datum  as  shown  on  the 
design  drawings  for  the  dam.  Normal  pool  elevation  1601  feet  assumed  datum 
is  between  elevations  1536  and  1541  feet  NGVD. 

No  instrumentation  exists  at  this  dam. 

c.  Size  Classification  -  INTERMEDIATE  -  The  dam  impounds  1,160  acre- ft 
of  water  with  the  pond  level  at  the  top  of  the  dam,  which  at  elevation  1606.5 
is  26.5  feet  above  the  original  streambed.  According  to  the  Recommended 
Guidelines,  the  dam  is  classified  as  intermediate  in  size  since  its  impound¬ 
ment  is  between  1,000  acre- ft  and  50,000  acre-ft. 

d.  Hazard  Classification  -  SIGNIFICANT  -  If  the  dam  were  to  be  breached 
there  is  potential  for  considerable  damage  and  possible  loss  of  a  few  lives. 
There  would be  a  sudden  19  foot  increase  in  stage  at  a  light  duty  road 
crossing  about  3,000  feet  downstream  of  the  dam,  which  would  inundate  the 
crossing  by  15  feet  and  destroy  it.  Further  downstream,  about  3,750  feet 
downstream  of  the  dam,  is  a  residential  structure  about  10  feet  above  the 
brook.  The  rapid  increase  in  stage  would  flood  this  structure  to  a  depth  of 
nearly  13  feet.  About  5,500  feet  downstream  of  the  dam  and  1,000  feet 
downstream  of  the  confluence  of  Kent  Brook  and  the  Ottauquechee  River  is  a 
triple  7-foot  diameter  culvert  which  carries  an  unimproved  roadway  over  the 
river.  The  road,  about  9  feet  above  the  streambed,  would  be  overtopped  nearly 
17  feet  by  the  breach  flow.  Further  downstream  on  the  Ottauquechee,  about 
12,500  feet  from  the  dam,  is  a  concrete  bridge  which  carries  a  paved  town  road 
over  the  river.  This  road,  about  14  feet  above  the  streambed,  would  be  over¬ 
topped  by  about  3.5  feet  by  the  failure  flood.  About  300  feet  downstream  of 
this  bridge  is  a  mobile  home  with  the  floor  about  6  feet  above  the  streambed. 
The  mobile  home  would  be  flooded  to  a  depth  of  about  11  feet  by  the  failure  ’ 
flow. 

e.  Ownership  -  Department  of  Fish  and  Game 

Agency  of  Environmental  Conservation 
State  of  Vermont 
Montpelier,  Vermont  05602 
(802)  828-3371 

The  dam  was  built  by  its  present  owner. 

f.  Operator  -  Department  of  Fish  and  Game 

Agency  of  Environmental  Conservation 
State  of  Vermont 
Montpelier,  Vermont  05602 
(802)  828-3371 


PHASE  I  INSPECTION  REPORT 


1.1  GENERAL 


KENT  POND  DAM 

SECTION  1  -  PROJECT  INFORMATION 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  James  W. 
Sewall  Company  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization  and  notice  to 
proceed  were  issued  to  James  W.  Sewall  Company  under  a  letter  of  April  2,  1980 
from  William  E.  Hodgson  Jr.,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW 
33-80-C-0051  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  requiring  correction  in  a  timely  manner 
by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate  effective 
dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 
1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  at  the  outlet  of  Kent  Pond  in  the 
Town  of  Sherburne,  County  of  Rutland,  State  of  Vermont.  The  dam  is  shown  on 
the  Pico  Peak,  Vt.  7.5  minute  USGS  Quadrangle  Map  having  coordinates  latitude 
N43°  40.5'  and  longitude  W72°  48.1'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam,  completed  in  1965, 
consists  of  a  homogeneous  earthfill  embankment  having  a  total  length  of 
approximately  1450  feet,  including  outlet  works  near  the  left  end  of  the  dam. 

The  embankment  has  a  top  elevation  of  approximately  1606.5,  is  26.5 
feet  in  height  above  the  streambed  and  is  20  feet  wide  at  the  crest.  The 
upstream  slope  is  inclined  at  3  horizontal  to  1  vertical.  The  downstream 
slope  is  also  inclined  at  3  horizontal  to  1  vertical  and  has  no  drainage 
blanket  or  toe  drain. 

The  outlet  structure  consists  of  a  reinforced  concrete  box  10  feet  by 
10  feet  in  plan  with  the  bottom  at  elevation  1580.50  and  the  top  at  elevation 
1603.0.  Pond  level  control  is  achieved  by  two  sets  of  3-foot  long  stoplogs  in 
the  upstream  end  of  the  box.  The  four  stoplog  guides  extend  down  six  feet 
below  the  top  of  the  structure  to  elevation  1597.0.  For  a  normal  pool  eleva¬ 
tion,  stoplogs  are  inserted  up  to  elevation  1601.0.  A  5-foot  long  by  1.5' 
deep  slot  (down  to  elevation  1601.50)  exists  in  each  side  of  the  structure, 
and  the  top  of  the  box  is  open  which  allows  for  overflow  into  the  box  from  all 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 


The  tributary  watershed  consists  of  3.64  square  miles  of  undeveloped 
steep  terrain,  virtually  100%  wooded  and  containing  no  significant  storage 
other  than  Kent  and  Pico  Ponds.  These  ponds  have  a  surface  area  of  110  acres 
constituting  less  than  5%  of  the  total  drainage  area.  Kent  Pond  Dam  is  an 
earth  embankment  equipped  with  a  6-foot  long  overflow  service  spillway  and  an 
80-foot  long  emergency  spillway  crest  1  foot  higher.  The  service  spillway 
discharges  to  Kent  Brook,  which  enters  the  Ottauquechce  River  about  4,500  feet 
downstream  of  the  dam.  The  emergency  spillway  discharges  to  an  adjacent 
un-named  brook  which  also  enters  the  Ottauquechce  River.  Total  spillway 
discharge  capacity  is  about  97%  of  the  routed  lest  Flood  outflow. 

5.2  DESIGN  DATA 

No  design  data  are  known  to  exist  for  this  project. 

5.3  EXPERIENCE  DATA 

The  maximum  known  flood  at  the  dam  site  reportedly  occurred  June  30,  1973. 
No  specific  information  concerning  maximum  discharge  was  located.  This  flood 
damaged  the'earthen  channel  and  concrete  weir  wall  of  the  overflow  spillway, 
which  was  subsequently  replaced  with  reinforced  concrete.  The  dam  was  not 
overtopped. 

5.4  TEST  FLOOD  ANALYSIS 

The  Test  Flood  for  this  significant  hazard,  intermediate  size  dam 
ranges  from  onc-half  of  the  Probable  Maximum  Flood  (PKF)  to  the  Probable 
Maximum  Flood.  One-half  of  the  PKF  was  selected  as  the  Test  Flood  since  Kent 
Pond  Dam  is  at  the  lower  end  of  the  intermediate  size  classification  and  poses 
a  relatively  low  risk  to  the  populated  areas. 

Peak  inflow  to  Kent  Pond  is  4,241  cfs  and  was  determined  using  the 
"Mountainous"  guide  curve  of  the  "Preliminary  Guidance  for  Estimating  Maximum' 
Probable  Discharge",  dated  March,  1978  which  provides  a  cubic  foot  per  second 
per  square  mile  (CSM)  for  the  PKF,  which  when  applied  to  the  watershed  area, 
provides  an  estimated  PKF  in  cubic  feet  per  second.  Peak  outflow  is  2,93U  cfs 
with  the  water  elevation  0.2  feet  above  the  top  of  cam  and  the  initial  reser¬ 
voir  level  assumed  at  the  crest  of  the  spillway  (el.  1601.0  assumed  datum). 
Based  upon  hydraulics  computations,  the  maximum  spillway  and  outlet  capacity 
is  2,840  cfs,  or  approximately  97%  of  the  routed  Test  Flood  outflow. 
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5.5  DAM  FAILURE  ANALYSIS 


Utilizing  the  April,  1978,  "Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs" ,  the  peak  failure  outflow  to  Kent  Brook 
with  the  pool  initially  at  the  top  of  the  dam  (cl.  1606.5  assumed  datum)  would 
be  approximately  110,100  cfs.  Pre-failure  flow,  assumed  to  Le  the  spillway 
discharge  with  the  water  level  at  the  top  of  the  dam,  was  198  cfs.  The  hazard 
area  includes  the  4,500  foot  length  of  Kent  Brook  downstream  of  the  dam,  and  a 
9,000  foot  reach  of  the  0ttauqucch.ee  River  downstream  from  the  mouth  of  Kent 
Brook.  Pouting  of  the  failure  flood  resulted  in  an  approximate  80%  flow 
reduction  in  the  above  13,500  ft.  length,  and  the  considerable  flood  plain 
storage  available  on  the  Ottauquechee  below  this  point  indicates  little 
further  hazard  potential. 

The  failure  flood  would  produce  a  sudden  increase  in  stage  of  16  feet 
immediately  downstream  of  the  dam,  which  would  overtop  a  light  duty  roadway 
bridge  about  3,000  feet  downstream  by  about  14  feet,  destroying  the  bridge 
and  causing  considerable  roadway  damage.  Further  downstream,  about  3,750  feet 
from  tie  dam,  a  residential  structure  with  sill  elevation  about  10  feet  above 
the  stream  bottom  would  be  flooded  to  a  depth  of  nearly  13  feet  by  the  rapid 
increase  in  stage  from  1.2  feet  to  22.8  feet.  About  5,500  feet  from  the  dam 
and  1,000  feet  downstream  of  the  confluence  of  Kent  Brock  with  the 
Ottauquechee  River  is  a  triple  7-foot  diameter  culvert  which  carries  an 
unimproved  roadway  over  the  river.  Tie  road,  about  9  feet  above  the 
streambed,  would  be  overtopped  nearly  17  feet  by  the  breach  flow.  Further 
downstream  on  the  Ottauquechee,  about  12,500  feet  from  the  dam,  is  a  concrete 
bridge  which  carries  a  paved  town  road  over  the  river.  This  road,  about  14 
feet  above  the  streambed,  would  be  overtopped  by  about  3.5  feet  by  the  failure 
flood.  About  300  feet  downstream  of  this  bridge  is  a  mobile  home  with  the 
floor  about  6  feet  above  the  streambed.  The  mobile  home  would  be  flooded  to  a 
depth  of  about  11  feet  by  the  failure  flow.  There  is  potential  for  con¬ 
siderable  property  damage  and  loss  of  a  few  lives,  thus  Kent  Pond  Dam  has  been 
classified  as  a  "Significant  Hazard"  dam. 
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SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  VISUAL  OBSERVATION 

The  visual  inspection  did  not  disclose  any  immediate  stability 
problems.  However,  the  roots  of  the  trees  and  bushes  growing  on  the  upstream 
slope  and  near  the  downstream  toe  of  the  dam  could  lead  to  internal  erosion  of 
the  dam  if  continued  growth  of  the  trees  is  permitted.  The  trees  overhanging 
the  outlet  channel  and  the  debris  at  the  downstream  end  of  the  spillway  chan¬ 
nel  could  restrict  the  flow  of  water  discharged  into  the  channels. 

It  was  not  possible  to  determine  if  the  wet  areas  observed  downstream 
of  the  dam  were  mainly  the  result  of  the  rain  which  fell  at  the  site  about  12 
hours  prior  to  the  inspection  or  the  result  of  seepage  beneath  the  dam.  The 
dam  should  be  inspected  by  qualified  engineers  during  dry  weather  in  order  to 
determine  the  presence  of  seepage  conditions  that  could  affect  the  stability 
of  the  dam. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

Due  to  the  lack  of  in-depth  and  construction  data  for  this  dam,  the 
assessment  of  safety  is  based  on  the  results  of  the  visual  inspection  and  on 
engineering  judgment. 

6.3  POST-CONSTRUCTION  CHANGES 

When  the  dam  was  constructed  in  1965  at  the  southeast  end  of  Kent  Pond, 
the  separate  emergency  spillway  was  constructed  in  a  saddle  of  land  at  the 
north  end  of  the  reservoir  consisting  of  an  80- foot  long  concrete  weir  wall 
with  stone  paving  on  either  side,  together  with  an  earthen  downstream  channel . 

This  emergency  spillway  received  heavy  damage  during  the  passage  of 
hurricane  "Belle"  in  July,  1973.  During  the  fall  of  1973  the  emergency 
spillway  was  reconstructed  with  a  concrete  slab  25  feet  upstream  of  and  75 
feet  downstream  of  the  weir  wall,  with  concrete  training  walls  forming  the 
sides  of  the  spillway.  The  discharge  channel  is  covered  with  riprap. 

6.4  SEISMIC  STABILITY 

The  dam  is  located  in  Seismic  Zone  2,  and  in  accordance  with  the  recom¬ 
mended  Phase  I  guidelines  does  not  warrant  seismic  investigation. 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 


a.  Condition  -  Based  upon  the  visual  inspection,  the  dam  is  judged  to  be 
in  fair  condition. 

b.  Adequacy  of  Information  -  Due  to  the  lack  of  design  and  construction 
data  for  this  dam,  the  assessment  of  safety  is  based  solely  on  the  visual 
inspection. 

c.  Urgency  -  The  remedial  measures  and  recommendations  presented  below 
should  be  implemented  by  the  owner  within  one  year  after  receipt  of  this  Phase  1 
Inspection  Report. 

7.2  RECOMMENDATIONS 


The  owner  should  engage  a  qualified  registered  engineer  to  undertake 
further  investigations  as  follows: 

a.  Inspect  the  dam  during  dry  weather  in  order  to  determine  if  the  v.et 
areas  observed  downstream  are  due  to  seepage  conditions  that  could 
affect  the  stability  of  the  dam. 

b.  Investigate  the  seepage  at  the  left  side  of  the  outlet  headwall  and 
determine  corrective  measures. 

The  owner  should  implement  all  recommendations  by  the  engineer. 

7.3  REMEDIAL  MEASURES 

Operating  and  Maintenance  Procedures 

1.  The  trees  on  the  upstream  slope  and  within  20  feet  of  the 
downstream  toe  should  be  cut  and  later  new  growth  cut  every  two 
years. 

2.  After  the  brush  is  removed,  the  trees  overhanging  the  outlet  chan¬ 
nel  should  be  cut  and  later  new  growth  cut  every  two  years. 

3.  The  debris  along  the  upstream  slope  of  the  dam,  at  the  outlet 
structure  and  at  the  downstream  end  of  the  spillway  channel  should 
be  removed  periodically. 

4.  The  grass  embankment  slopes  should  be  mowed  on  a  regular  basis, 
at  least  once  a  year. 

5.  A  safer  and  more  secure  means  of  access  to  the  pond  drain  valve 
handle  of  the  outlet  control  structure  should  be  provided. 


6.  The  dam  should  be  monitored  during  periods  of  intense  rainfall  and 
a  formal  downstream  warning  system,  to  be  implemented  in  the  event 
of  flood  flow  or  imminent  dam  failure  conditions,  should  be 
developed  by  the  owner. 

7.  A  formal  program  of  operating  and  maintenance  procedures  should  be 
instituted  and  fully  documented  to  provide  accurate  records  for 
future  reference. 

8.  A  formal  annual  inspection  of  the  dam  and  emergency  overflow  by 
qualified  engineers  should  be  provided.  The  emergency  overflow 
should  be  inspected  after  each  major  storm  event. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternative  to  the  above  recommen¬ 
dations. 
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On  the  morning  of  September  10,  1973,  John  Scott  of  DuBois  &  King,  Inc., 
met  with  Messrs.  Rouleau,  Manning  and  Spies  of  the  Vermont  Department  of  Water- 
Resources  to  present  a  basis  for  final  design.  A  verbal  approval  was  given  to 
proceed. 

On  September  12,  1973,  DuBois  &  King,  Inc.  personnel  discussed  the  basis 
of  design  further  with  Messrs.  Manning  and  Rouleau  of  the  Water  Resources  Depart¬ 
ment  regarding  the  selection  of  the  concrete  alternative  versus  using  riprap. 

On  September  17,  1973,  written  approval  of  the  basis  of  design  dated  September 
13th,  1973,  was  received  by  DuBois  &  King,  Inc. 

Preparation  of  final  plans  arid  specifications  cov/nenceO  on  September  IDth, 

1973  and  discussions  between  members  of  the  Water  Resources  Department  and  DuBois 
&  King,  Inc.  took  place  during  the  development  of  the  final  planning  documents. 

On  the  21st  of  September,  1973,  Messrs.  Spies  and  Manning  visited  DuBois  & 

King  offices  to  review  the  status  of  the  plans,  to  go  over  the  details  and  to 
briefly  review  the  specifications.  No  changes  were  indicated  at  that  meeting  and 
DuBois  and  King  proceeded  to  finalize  all  plans  and  specifications  ready  for  bidding 
on  September  24th,  1973. 

The  prel tminary  notice  to  possible  interested  contractors  was  sent  out  on 
September  20th,  1973.  This  list  was  sent  to  40  contractors.  The  project  will  be 
formally  advertised  in  the  Burlington  Free  Press  and  the  Rutland  Herald  on  Sept¬ 
ember  24th,  1973  and  October  1st,  1973. 


Bids  will  be  received  at  the  DuBois  &  King  offices  at  2:00  p.m. ,  daylight- 
saving  time  on  October  8,  1973.  It  is  the  intent  to  award  the  contract  and  authori¬ 
zation  to  proceed  by  October  12,  1973  and  substantially  complete  concrete  and  riprao 
work  in  65  days.  Final  grading,  seeding,  cleanup  would  be  accomplished  in  the  Spring 
and  the  entire  job  closed  out  by  June  1,  1974. 


Attached  to  this  memorandum  is  a  brief  summary  of  the  technical  basis  of  design. 
Also  attached  is  an  engineer's  estimate  of  the  work  as  indicated  in  the  proposal  seette 
of  the  contract  document. 
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2.  The  uncertainties  of  obtaining  suitable  riprap,  possible  reluctance 
of  contractors  to  bid,  satisfactory . riprap  reconstruction  and  the 
necessity  to  shape  a  spillway  to  certain  dimensions  using  heavy 
riprap  were  all  discussed. 

3.  The  second  alternative  was  to  use  a  concrete  shute  with  limited  riprap 
protection  at  the  upstream  end  end  at  the  exit  appeared  to  be  more 
desirable  because  of  the  assurance  that  the  work  would  be  performed 
satisfactorily  and  could  be  controlled.  The  channel  could  be  shapeo 
and  concrete  work  might  be  installed  faster  and  more  satisfactorily 

in  the  short  period  of  time  remaining  to  construct  the  work  prior 
to  winter  season. 

The  outcome  of  this  meeting  was  that  DuBois  &  King,  Inc.  was  to  finalize  the 
quantities,  prepare  a  project  cost  estimate  and  submit  a  report  immediately  summari zir: 
the  use  of  the  concrete  alternate. 


It  should  be  pointed  out  that  at  this  point  in  time,  the  design  work  was  to  be 
confined  to  property  owned  by  the  fish  and  Game  Department  and  although  work  downs  tree- 
in  the  channel,  while  desirable,  was  of  questionable  status  because  the  property  owne- 
had  not  been  contacted  at  that  time.  Therefore,  the  preliminary  report  submitted  arc! 
dicussed  below  did  not  contemplate  substantial  work  beyond  the  concrete  shute. 


On  July  26,  1973,  a  formal  written  preliminary  report  on  the  reconstruction  of 
the  spillway  was  submitted  to  Commissioner  Kehce.  The  construction  costs  were  estlmau 
(at  that  time)  to  be  between  $86,000  and  $104,000  and  the  project  cost  was  estimated 
to  range  between  $103,000  and  $132,000.  The  preliminary  report  indicated  that  if 
DuBois  &  King,  Inc.  were  authorized  to  proceed  with  the  final  design  by  August  1,  1973 
that  the  plans  and  specifications  would  be  ready  sometime  during  tne  week  of  August 
15,  1973,  thereby  parni •.fir;;  early  bidding  and  construction  to  be  underway  in  early 
September  and  hopefully  completed  early  in  November,  1973. 


On  July  31,  1973,  an  inspection  report  on  the  entire  Kent  Pond  Dam  was  submitted 
to  Commissioner  Kchoe.  This  report  contained  descriptions  and  photographs  of  damage 
that  occurred  at  the  emergency  spillway  and  erosion  at  the  outlet  conduit,  through 
the  r.ia'iii  tic'iii.  :z  v.'uS  ivcuii'.iiicndcJ  cnat  riprap  be  pit. red  at  the  outlet  to  arrest  i.ti.i,. 
erosion  and  restore  the  channel  at  this  point  to  a  satisfactory  condition. 


There  was  no  activity  on  the  project  until  about  August  22,  1973  when  Mr.  La Rosa 
contacted  Mr.  DuBois  to  prepare  formal  contracts  for  the  final  design  and  other 
associated  engineering  services.  These  contracts  were  prepared  and  hand  delivered 
to  Mr.  Brierley  of  the  Vermont  Department  of  Water  Resources  on  August  24,  1973. 


The  contract  between  the  Vermont  fish  and  Game  Department  and  DuBois  S  King,  ]•• 
is  dated  August  30th,  1973.  These  contracts  were  transmitted  to  DuBois  &  King  on 
August  30th,  1973  and  received  on  September  4th,  1973.  Mr.  Collins  who  transmit  red 


tne  contracts  'Mitis 


iicu  cr.-sr 


:uld  he  j  approval  to  proceed  wiciiir. 


tiii 


Mr.  Collins  called  the  DuBois  &  King  office  and  gave  a  verbal  approval  to  proceed  on 
September  4th,  1973. 
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KENT  POND  EMERGENCY  SPILLWAY 
VERMONT  DEPARTMENT  OF  FISH  AMD  GAME 
SUMMARY  OF  EVENTS  AND  CONCLUSION'S  LEADiNG  TO  BASIS  OT  DESIGN 


B  a  c.k  ground 

On  July  9,  1973,  Ed  Kehoo ,  Commissioner  of  the  Vermont  Fish  and  Game 
Department  telephoned  Mr.  William  Baumann,  Vice  President  of  DuBois  •?<  king,  Inc., 
end  indicated  that,  he  wonted  D**f:s.;i s  f-  kino,  Inc.  to  do  the-  p;  olini'itry  and  fie./! 
design  work  for  the  repairs  to  the  Kent  Pend  Dam  Emergency  Spillway  in  Snerbume , 
Vermont.  Tiiis  spi  llv.'sy  was  severely  e erode J  during  ine  duly,  1973  f  lood. 

On  -July  11  ,  1973,  at  9:30  a.m.,  Richard  E.  DuBois,  President  of  DuBois  f*  King. 
Inc.,  met  with  Mr.  Robert  Collins,  Maintenance  Supervisor  of  the  Vermont  Fish  and 
Came  Department  at  the  site  of  the  emergency  spillway.  A  general  inspection  of 
conditions  tool:  place  together  with  discussions  regarding  property  lines,  rights 
of  access  and  possible  methods  of  repair. 

On  July  12,  1973,  Mr.  DuBois  contacted  Andy  Rouleau  of  the  Water  Resources 
Department  to  discuss  the  project  and  Mr.  Rouleau  advised  that  some  data  was 
available  in  their  files.  Also,  Mi.  Rouleau  requested  an  inspection  of  the  entire 
dam  to  determine  if  other  damage  had  occurred.  0u3ois  &  King,  Inc.  agreed  to  per¬ 
form  this  inspection. 

On  July  12.  1973,  Mr.  DuBois  wrote  Commissioner  Kehoe  confirming  his  conversation 
with  Hr.  Baumann  relative  to  performing  the  engineering  services  and  io-.ii eating  that 
the  pro  Vi  mi  nary  work  would  be  ready  for  discussion  no  later  than  July  29,  1 3  7  3. 

On  July  13,  1973,  Mr.  l.aRcsa  called  regarding  contractual  arrangements  tor  '.ho 
preliminary  design  work.  Apparently  up  to  $2,000  was  authorized  -for  this  portion 
of  the  work. 


On  the  a  Fti.i  ucvii 


V;  y  23,  V.j/3.  Commissi  crier  K'hno  md  H 


Lolii:;.i  of  Vie 


Fi?h  and  Cam0  Department  met  with  Mr.  DuBois  at  the  DuBois  &  King  offices  to  go 
over  the  preliminary  schemes  and  cost  estimates  for  the  proposed  reconstruction . 

At  this  meeting,  a  general  discussion  of  twe  alternatives  took  place.  It  was  the 
general  consensus  of  those  present  that  a  concrete  shute  or  concrete  spillway  would 
be  more  desirable  than  a  riprap  spillway.  The  reasons  for  this  were: 

1.  Preliminary  studies  utilizing  survey  data  obtained  at  the  site 
indicated  that  the  riprap  would  have  to  be  placed  on  the  sides 
of  the  spillway  at  a  slope  of  1  to  1  or  greater  because  of  top¬ 
ographic  limitations.  Serious  concern  was  expressed  by  Mr. 

DuBois  cone  awing  ihc  placing  of  1  ho  *'i;:rcp  u:>o  possible  eii/sio.i 
and  slippage  because  of  the  steep  side  banks,  if  this  alternative 
were  used. 
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DuBOIS  &  KING,  INC. 
Engineering  and  Environmental  Services 
RANDOLPH,  VERMONT  05060 


iLi^inr  I£lKi  GuL1’'  li  y^ik 


Phone  (802)  728-3376  &  3377 

Vermont  Department  of  Water  Resources 

State  Office  Building _ 

Montpelier,  Vermont  05602 


September  -25 ,1973 _ 1 _ 

Tit  Nt ION 

_ Andy  Rouleau  _ 

L 

_ Kent,  _P  ond _ 

- Sherburne_,-JVermor 


GENTLEMEN: 
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□  Shop  drawings  □  Prints  □  Plans  □  Samples 

□  Copy  of  letter  [7!  Change  order  XX  f.npips _ 


_ the  following  items: 

□  Specifications 
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MANAGEMENT  &  ENGINEERING  DIVISION 
July  25,  1975 


Tot  .  Edvard  F.  Kehoa,  Commissioner,  Department  of  Fish  and  Gems 
From:  Donald  11.  Spies,  Engineer,  Department  of  Water  Resources 


Ret  Kent  Fond  Dam  -  Sherburne 


I  made  anr  Inspection  of  the  subject  structure  on  July  16,  1975.  There  is 
some  tree  growth  on  the  upstream  face  which  should  be  cut  down.  No  cracking 
or  erosion  was  found  on  the  earth  fill,  however,  along  the  downstream  toe  north 
of  the  spillway,  an  animal  has  been  grubbing  in  the  grass  and  has  torn  up  sections 
of  the  sod.  These  areas  should  be  regraded  and  reseeded.  No  leakage  or  seepage 
was  found  along  the  earth  fill. 


The  principal  spillway  appears  to  be  in  good  shape  and  the  streambed  at  the 
outlet  seems  to  be  stable.  The  emergency  spillway  is  also  in  good  shape.  The 
trench  drain  looks  good  and  was  working  at  the  time  of  the  inspection.  A  hair¬ 
line  temperature  crack  was  noted  in  the  spillway's  east  wall;  this  is  not  a 
serious  problem  at  the  present,  but  should  be  monitored. 


This  dam  is  in  good  condition. 


DHS/lav 

cci  William  Sladyk  . 
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-WATER  QUALITY  DIVISION 
1  September  26,  1978 


MEMORANDUM 


To: 

Prom  : 
Subject: 


Ed  Kehoe,  Commissioner  of  Fish  &  Game 
A.  Peter  Barranco,  Jr.,  Environmental  Engineer 
Kent  Pond  Dam  -  Sherburne 


On  September  18,  while  in  the  area,  I  made  a  brief  inspection  of 
the  subject  structure  and  found  the  dam  to  be  in  generally  good 
condition. 

The  embankment  was  dry  along  the  downstream  slope  except  for  a 
small  wet  area  about  *»*  above  the  toe  some  6 O'  left  of  the  outlet 
channel.  This  does  not  appear  to  be  a  problem  but  should  be 
monitored  periodically.  There  are  two  established  (cattails, 
etc.)  swampy  areas  downstream  of  the  toe  -  one  about  100'  long 
to  the  left  of  the  outlet  channel  and  the  other  to  the  right  of 
the  outlet  channel  adjacent  to  the  curve  in  the  embankment.  No 
jboils  were  visible  and  these  may  be  natural  wet  areas. 

Although  there  was  only  a  little  brush  growing  on  the  upstream 
slope,  both  slopes  should  be  mowed  at  least  once  a  year  to  pre¬ 
vent  future  growth  and  th  facilitate  inspection  for  seepage, 
animal  burrows,  etc. 

Some  debris  (logs  and  branches)  were  caught  in  the  trash  racks 
on  the  spillway  (stop  log  structnreO }and  should  be  removed. 
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VERMONT  DEPART’ TENT  OF  MATER  RESOURCES 


INFORMATION  SHEET 


Name  of  Dam  £c» /-  _ Town  A  _ 

Owner  <^L>/  ./  77>a  s-.-J  Name  of  Stream 

-w 


Address 


///sy?  re  /* ^ 


Classification 


r  y 


48‘  -  -» 


U.S.G.S.  Coordinates:  Lat.  -/j  *  "  Long.  7u‘ -4=£- _ 

U.S.O.S.  Map  _ *■>...  Aerial  photos  V/-^c? //  c?  ■>  -  ^  <?A 


O.S.G.S.  Elev.  @  Spillway 


Total  Length  of  Dam _ /.Coo' 


Crest  width  of  Emergency  S'n 
Snillwav 


Width  of  Top 


Maximum  Height 


A: 


Emergency 


3.6^ 


Spillway  Capacity:  Principal _ 

Pond  Area _ /c/  C  Drainage  Area  ~£z£'  >», 

Pond  Volume:  Normal  Water  Level  Design  Hioh  Water  Level 


Maximum  Water  Depth:  Normal  Water  Level  c  /  J4.  Design  High  Water_ 

~J  Level 


Storage  Defore  Emergency  Spillwav  is  Used_ 


Use  of  Reservoir _ A 

Description  of  Dam:  ft//  n 

u/  d  <>”■  /  On  C  a  on. 


Description  of  Spillway(s): 


C**«  cs-c 


ft.  >»/ 


Designed  by  / /FLy  Year  Huilt 

,  7/  /aZ7<  t.  /ft  1 

Hearing  Dote  v  ^  /»* 1- 


Order  Date 


XA  th  ,v  i± <t 


Additional  Remarks: 

V—  5 
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KENT  POND  DAM 


SUMMARY  OF  DATA  AND  CORRESPONDENCE 


Date 

Jo 

From 

Subject 

Page 

- 

File 

- 

Vermont  Dept,  of 
Water  Resources 
Information  Sheet 

B-4 

9-26-78 

Ed  Kehoe,  Comm. 
Fish  &  Game 

Peter  Barranco 
Environ.  Eng. 

Kent  Pond 
Inspection 

B-5 

7-25-75 

Ed  Kehoe,  Comm. 
Fish  &  Game 

Donald  Spies 
Engineer 

Kent  Pond  Dam 
Inspection 

B-7 

9-25-73 

Vt.  Dept,  of 

Water  Resources 

DuBois  &  King 

Events  &  Conclu¬ 
sions  Leading  to 
Basis  of  Design 

B-8 

9-25-73 

Vt.  Dept,  of 

Water  Resources 

DuBois  &  King 

Basis  of  Design 

B-14 

7-24-73 

Vt.  Dept,  of 

Water  Resources 

Richard  DuBois 

Inspection  Report 
Kent  Pond  Dam 

B-17 

7-24-73 

Vt.  Dept,  of 

Water  Resources 

- 

Photos  of  Damage 
from  Hurricane 
"Belle" 

B-21 

62,73 

- 

- 

Design  Plans  - 
Reduced  in  Size 

B-22 

»-3 


KENT  POND  DAM 


EXISTING  PLANS 


On  file  with  the  Vermont  Department  of  Water  Resources: 

1.  State  of  Vermont  Fish  and  Game  Service 
Sherburne 

Kent  Brook  Dam 

Haley  and  Ward  Engineers,  Boston,  Mass. 

Dwg.  2  of  10  -  General  Plan  of  Proposed  Dam,  March  14,  1962 

Dwg.  6  of  10  -  Plan  of  Spillway  and  Sections  of  Embankment,  May,  1962 

Dwg.  7  of  10  -  Control  Structure,  March  14,  1962 

2.  Vermont  Department  of  Fish  and  Game 
Kent  Pond  Emergency  Spillway 
DuBois  and  King,  Randolph,  Vermont 

Sheet  2  of  5  -  Structural  Plans  and  Details,  September,  1973 


PROJECT 


DATE 


PROJECT  FEATURE  • - ' _  NAME 

DISCIPLINE  _ -  NAME 


_ AREA  EVALUATED 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  5  Backv/all 


_ CONDITION 

/To',-.  :•  .  • 
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ENGINEER'S  ESTIMATE 
KENT  POND  EMERGENCY  SPILLWAY 


24  September  1973  Dubois  &  King,  Inc. 

EUR  Index  =  1930 


Item 

No. 

Estimated 

Quantity 

Brief  description;  unit  or  lump  sum  price 
bid  in  both  words  and  figures 

Total  in 
figures  0 

1 

Furnishing  concrete  poured  in  place  and 
finished  complete  with  all  appurtenant 
•materials  and  work. 

la. 

400 

Cu.Yd. 

Reinforced  Class  A  concrete,  per 
cubi c  yard : One  hundred  fiftv  dollars 
and  no  cents- ("$  150.00  ) 

$  60.000.00 

lb 

60- 

Cu.Yd. 

Class  B  concrete  fill,  per  cubic 
yard:0ne  hundred  thirty  dollars 
and  no  cents  ($  130.00  J)- 

$  7,800.00 

2 

Furnishing  gravel  in  place,  graded 
and  compacted. 

2a 

380 

Cu.Yd. 

» 

Select  Gravel,  per  cut  ,  yard: 

Seven  dollars 

and  no  cents  ($  /.OU  ) 

$  2,660.00 

2b 

700 

Cu.Yd. 

Bank  Run  Gravel,  per  cubic  yard: 

Five  dollars 

and  no  cents  ($  5.00  ) 

$  3,500.00 

3 

‘  •  * 

Furnishing  stone  for  riprap, 
emplaced  and  positioned. 

3a 

360  • 

Sq.  Yd_. 

> 

Type  A  Riprap,  per  square  yard: 

Forty  dollars 

andno  cents  {$  40.00  ) 

$  14, 400. CO 

3b 

140 

Sq.Yd. 

Type  B  Riprap,  per  square  yard: 

Fifteen  dollars 

and"_  n0  cents  ($1R  nn  ) 

$  2,100.00 

3c- 

50* 

Sq.Yd. 

Type  C  Riprap,  per  square  yard: 

Twenty-five  dollars 

and  no  cents  f$  ^b.uu  ) 

$  1,250.00 

4 

950 

Cu.Yd. 

Earth  Excavation  and  disposal, 

per  c'ubic  yard:  Three 

dollars  and  no  cents  ($3.00  ) 

$  2,850.00 

P 'For Tnforma  1  compari son  only;  not  to  be  considered  a  part  of  this  Proposal. 
f  Indeterminate;  quanity  assumed  for  comparison  of  bids. 
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luBolc  4  King,  Inc.  •  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  •  RANDOLPH  •  VERMONT  05060 


BASIS  OF  DESIGN 
EMERGENCY  SPILLWAY 
KENT  POND  DAM 


LOCATION: 


OWNER: 


Kent  Pond  Dam 
Sherburne,  Vermont 
See  attached  map. 

Vermont  Department  of  Fish  and  Game 


WATERSHED  CHARACTERISTICS: 

Drainage  area 
Precipitous  Terrain 


Pondage 


3.64  square  miles 

Elevation  160ol)SGS  at  Pond 
Elevation  3957  USG^Top  of  Pico  Peak 

Limited  amount  in  Pico  Pond 
(No  data  available) 

Some  in  Kent  Pond 

(No  stage  storage  data  available) 


RUNOFF  RECORDS: 


.  No  data  available  on  discharge  through  emergency  spillway. 

Gaging  station  data  available  for  Kent  Brook  station  located 
at  Route  100  —  data  record  starts  October  1963  and  runs  to 
current  year. 

Peak  discharges  at  gaging  station: 

-  302  cfs  March  23,  1968 

-  1973  Flood  -  ? 

Adequacy  of  Records  -  Neither  considered  long  enough  nor  com¬ 
plete  enough  to  utilize  with  statistical  confidence  to  determine 
probable  peak  discharge. 


DETERMINATION  OF  PEAK  DESIGN  DISCHARGE: 


Recognizing  there  is  some  pondage  in  watershed,  i.e. ,  Pico 
Pond  and  Kent  Pond,  use  attached  unit  runoff  chart  and  scale 
down  maximum  curve  slightly. 

Note:  A  hydrograph  and  flood  routing  analysis  is  not  being 
made  because: 

1.  Insufficient  data  available. 

2.  Watershed  relatively  sm*ll. 
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3.  Insufficient  funds  and  time  available  to 
develop  accurate  stage  storage  curves. 

4.  A  theoretical  analysis  is  only  as  accurate 
as  the  basic  raw  data. 

From  attached  Unit  Runoff  Chart: 

580  cfs  per  square  mile  for 
3.64  square  mile  watershed. 

Scale  down  slightly  for  pondage  and  use  550  cfs/sq.mi. 

Therefore,  Peak  Design  Discharge  is  estimated  to  be: 

550  cfs  x  3.64  cfs/sq.mi.  =  2000  cfs 

GENERAL  FEATURES  OF  EMERGENCY  SPILLWAY: 


Concrete  chute  of  rectangular  cross  section  extending  25  feet  up¬ 
stream  and  75  feet  downstream  from  present  weir  wall. 

Slope  of  spillway  =  .133  (10  ft.  drop  in  75  ft.) 

Vertical  side  walls,  nominal  5  feet  high. 

See  attached  print. 


Hydraulic  profile  information  is  tabulated  below.  Calculations 
(7  sheets)  are  attached. 


Erosion  protection  to  consist  of  heavy  stone  upstream  and  down¬ 
stream  of  structure.  Stone  in  area  immediately  below  structure 
will  be  grouted  in  place.  See  detail  on  print. 

A  stilling  basin  with  ogee-section  dam  crest  was  considered  as 
a  possible  design,  but  was  rejected  for  the  following  reasons: 

1.  It  is  unlikely  that  a  contractor  interested  in  a 
job  of  this  size  would  be  experienced  in  forming 
complex  curves  in  concrete. 

2.  The  extra  work  involved  would  double  or  triple 
the  cost. 


3.  The  steepness  of  the  drainage  course  dictates 
supercritical  flow  through  its  entire  length. 
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No  man-made  structure,  therefore,  can  prevent 
rapid  flow  fron)  occurring  downstream.  The  sole 
benefit  of  a  stilling  basin  would  be  to  dissipate 
an  insignificant  amount  of  energy. 

4.  Most  dry  spillways  of  Corps  of  Engineers  flood 
control  dams  do  not  have  stilling  basins. 
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•INSPECTION  REPORT  ON  KENT  POND  DAM 


General 

On  the  morning  of  July  11,  1973,  Richard  E.  DuBois,  P.E.  of  DuBois  & 

King,  Inc.  met  with  Mr.  Robert  Collins,  Maintenance  Supervisor  of  the 
Vermont  Department  of  Fish  and  Game.  The  meeting  consisted  of  a  cursory 
inspection  of  the  failure  of  the  emergency  spillway  at  the  Kent  Pond  Dam 
located  in  Sherburne,  Vermont. 

On  July  24th,  1973,  Richard  E.  DuBois,  P.E.,  again  inspected  the  emergency 
spillway  failure  and  made  a  detailed  inspection  of  the  entire  Kent  Pond  Dam. 

This  report  indicates  the  findings  of  the  inspection  of  July  24th,  1973. 

Photographs 

A  series  of  photographs  taken  on  July  24th,  1973,  are  located  in  the 
appendix  of  this  report. 

Condition  of  Emergency  Spillway 

The  emergency  spillway  containing  a  concrete  weir  wall  approximately  80 
feet  long  was  subject  to  severe  erosion  and  failure  as  a  result  of  heavy  pre¬ 
cipitation  occurring  on  June  30th,  1973,  and/or  July  4th,  1973. 

Photograph  No.  1  indicates  the  extent  of  the  erosion  on  the  downstream 
side  of  the  concrete  weir.  Approximately  10  feet  of  fill  material  or  existing 
ground  was  eroded  away  and  carried  downstream.  Erosion  occurred  to  the  extent 
that  water  actually  flowed  beneath  the  concrete  footings. 

Photograph  No.  2  and  Photograph  No.  3  indicates  the  extent  of  erosion  in 
the  Immediate  vicinity  of  the  concrete  weir  wall. 

DuBois  &  King,  Inc.  has  been  retained  by  the  Vermont  Department  of  Fish 
and  Game  to  prepare  preliminary  proposals  for  restoration  of  this  emergency 


spillway.  These  have  been  prepared  and  submitted  to  the  Fish  and  Game 
Department  on  July  25th,  1973. 

Restoration  of  the  emergency  spillway  should  commence  as  soon  as  possible 
so  that  work  can  be  completed  prior  to  winter. 

Earth  Embankment  Section  of  Dam 

There  appears  to  be  little,  if  any,  damage  to  the  earth  embankment  section 
of  the  dam  as  a  result  of  the  early  July  floods. 

Photographs  4,  5,  and  6  indicate  the  general  conditions  of  the  earth  em¬ 
bankment  and  rip  rap  protection  on  July  24th,  f973. 

The  water  in  the  impoundment  had  been  substantially  lowered  below  the  plank 
outlet  structure.-  Water  was  discharging  through  the  outlet  pipe  beneath  the 
earth  embankment  to  Kent  Brook  on  the  date  of  inspection. 

Erosion  Below  Outlet 

Photographs  7  and  8  indicate  the  area  of  erosion  at  the  exit  of  the  outlet 
tube  downstream  of  the  dam.  This  erosion  appears  to  be  a  result  of  heavy  dis¬ 
charges  through  the  conduit.  A  section  approximately  40  feet  long  and  8  to  10 
feet  in  depth  appears  to  be  eroded  away  on  the  northerly  side  of  Kent  Brook. 

This  erosion  should  be  stopped  by  placing  heavy  dumped  stone  or  rip  rap  along 

I 

the  eroded  area. 

Minor  Maintenance  Problems 

During  the  inspection,  it  was  noted  that  some  metal  work  at  the  outlet 
structure  should  be  painted  with  a  protective  coating.  This  included  the 
beginnings  of  major  corrosion  on  the  metal  sleeve  housing  the  gate  valve  stem, 
particularly  as  indicated  in  Photo  Mo.  9. 

Other  items  of  maintenance  might  include  removal  of  minor  debris  and 
refuse  along  the  shore  line  of  the  pond  particularly  along  the -face  of  the  dam. 


Consideration  should  be  given  to  any  necessity  to  replace  stop  plank 
pins  at  this  time.  A  close  inspection  of  the  condition  of  the  pins  was  not 
possible  since  they  were  in  the  locked  enclosure. 

Minor  Seepage  Under  Dam 

On  the  downstream  side,  at  the  toe  of  the  embankment  and  beyond,  it  was 

v. 

noted  that  there  are  several  areas  of  minor  seepage.  These  seem  to  be  insig¬ 
nificant  and  do  not  appear  to  presently  jeopardize  the  structural  integrity  of 
the  dam  itself.  Limited  observations  were  made  in  respect  to  this  seepage, 
but  it  appeared  that  with  the  water  level  in  the  pond  being  lower  than  normal, 
that  such  seepage  had  partially  subsided.  A  typical  seepage  area  is  shown  in 
Photo  No.  10. 

Downstream  Damage 

During  the  inspection,  approximately  1/2  mile  of  drainage  course  was 
inspected  below  the  emergency  spillway.  It  was  noted  that  several  trees  were 
undercut  by  the  onrushing  water  and  severe  damage  occurred  to  the  adjacent 
land.  Also  deposits  of  sand,  gravel,  and  debris  were  made  outside  the  .normal 
water  course  descending  into  the  woodlands. 

Recommendations 

It  is  recommended  that  the  emergency  spillway  be  restored  as  soon  as 
possible  and  hopefully  prior  to  the  forthcoming  winter  season. 

It  is  recommended  that  the  eroded  area  below  the  outlet  be  protected  with 
dumped  rip  rap. 

Minor  maintenance  items  such  as  debris  removal  are  optional,  however,  the 
corrosion  on  the  valve  stem  sleeve  should  be  steel  brushed  and  painted  with  a 
suitable  protective  coating. 
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(11)  Left  Sidewall  of  Emergency  Spillway 


(12)  Outlet  Control  Structure 
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(9)  Remote  Emergency  Spillway  at  North  End  of  Reservoir 


(10)  Emergency  Spillway  Crest  and  Approach  Channel 
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(7)  Wet  Area  Downstream  of  Toe,  Between  Sta.  7+00  and  Sta.  8+00 


(8)  Wet  Area  Downstream  of  Toe  Near  Bend  Point  of  Dam 
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(5)  Seepage  at  Left  Side  of  Outlet  Headwall 


(6)  Wet  Area  at  Contact  of  Downstream  Toe  with  Left  Abutment 
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(17)  House  and  Concrete  Training  Wall  Adjacent  to  Kent  Brook, 
3,750  Feet  Downstream  of  Dam 
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ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


OUTFLOW 


INFLOW 


Q  p  3 


Qp  2 


STEP  Is  Determine  Peak  Inflow  [Qpij  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi". 

b.  Determine  Volume  of  Surcharge 
(STQ  Rij  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore: 

Qpz  =  Qp i  x  (J  —  STORl  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
;vv*  (  "STOR  2”  To  Pass  •'Qpa’' 

'  b.  Average  ** STORs”  and  •,STOR2”  and 

•  . 

Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qp3”. 


# 


3000 


KAXIMJM  PROBABLE  FLOOD  INFLOWS 
.  NED  RESERVOIRS 


*  • 

.  Prelect 

’  9. 

D.A. 

MPF 

• 

(cfs) 

(sq.  mi.) 

cfs/sq.  mi. 

1. 

Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2. 

East  Branch 

15,500 

9.25 

1,675 

3. 

Th'omaston 

158,000 

97.2 

1,625 

4.  . 

Northfield  Brook 

9,000 

5.7 

"  1,580 

5. 

Black  Rock 

35,000 

20.4 

1,715 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

7. 

Hop  Brook 

26,400 

16.4 

1,610 

8. 

Tully 

47,000 

50.0 

940 

9. 

Barre  Falls 

61,000 

55.0 

1,109 

10. 

Conant  Brc>ok 

11,900 

‘  7.8 

1,525 

11. 

Knightville 

160,000 

162.0 

987  - 

12. 

Littleville 

98,000 

52.3 

1,870 

13. 

Colebrook  River 

165,000 

118.0 

1,400 

14. 

Mad  River 

30,000 

18.2 

1,650 

15. 

Sucker  Brook 
• 

6,500 

3.43' 

1,895 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

19. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Townshend 

228,000 

106.0(278  total)  820 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

.  957 

23. 

Birch  Hill 

88,500 

175.0 

505 

24. 

East  Br infield 

73,900 

67.5 

1,095 

25. 

Westville 

38,400 

99.5(32  net) 

1,200 

26. 

West  Thompson 

85,000 

173.5(74  net) 

1,150 

27. 

Hodges  Village 

35,600 

31.1 

1,145 

28. 

Buffumville 

36,500 

26.5  • 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

31. 

Franklin  Falls 

210,000 

1000.0 

210 

32. 

Blackvater 

66,500 

128.0 

520 

33.. 

Hopkinton 

.  ; 135,000 

426.0 

316 

34. 

Everett 

68,000 

64.0 

1,062 

35. 

KacDovell 

36,300 

44.0 

825 
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"rule  of  thumb11  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  1 1  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qpl).  ... 

'  QP«  =  5>?  WbVT  Y0  %  ‘ 

vvb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  405  OF  DAM 
.  LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0=  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (Vj)  IN  REACH  IN  AC-FT.  (NOTE:  IF  Vj  EXCEEDS  1/2  OF  S 
...  SELECT.  SHORTER  REACH.) 

8.  DETERMINE  TRIAL  Qp2> 

OptITRIAL)  «  OP,  ll“-J  > 

-  C.  COMPUTE  V2  USING  0p2  (TRIAL). 

0.  AVERAGE  Yj  AND  V2  AND  COMPUTE  Qp2. 

#  Op*  *  Op,  Cl  -  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4.  *’ .  -  • 


APRIL  1978 
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